Abstract
also found that abnormal Doppler but with a reactive nonstress test had the advantage of prolonging the pregnancy and bringing a better outcome indicating that non-stress test is surely a good test of well-being. When Doppler was normal, but non-stress test was non-reactive, there was an increase in the rate of cesarean section. Conclusion Each method of fetal surveillance reflects different aspect of maternal and fetal pathophysiology. Hence, combining these will help to bring out better perinatal outcome. 
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Introduction
Fetal surveillance is performed to identify the ''at-risk'' fetuses correctly, and a timed intervention is more useful in cases of high-risk pregnancies.
Complete knowledge about the disease and some intervention possible at the correct time can prevent mortality and morbidity. The recent trend is to combine the modalities of fetal surveillance like biophysical profile, Doppler to monitor the fetuses.
Doppler Velocimetry [1, 2] 
Doppler Effect
When the reflector or the target is moving, there is a shift in the frequency of the reflected echoes. 
Doppler Detects
Uterine Artery
Uterine artery is a branch of anterior division of internal iliac artery.
Uterine Artery Doppler
Up to 16 weeks of gestation, an early diastolic notch is usually present in the uterine artery. Abnormalities in uterine artery Doppler are the presence of early diastolic notch in the second trimester, RI more than 0.6 and PI more than 1.45.
Abnormal uterine artery Doppler is a predictor of preeclampsia and IUGR.
Umbilical Artery [3] Abnormal waveforms of the umbilical arteries occur in case of occlusion arteries of tertiary villi due to thrombosis, fibrinoid necrosis, etc.
Fetal Middle Cerebral Artery [4, 5] Middle cerebral artery has the advantage of being highly reproducible, and hence, it is chosen for study. Fetal cerebral blood flow is controlled by an autoregulatory mechanism which responds to oxygen saturation. Reduction in oxygen saturation causes dilatation of the intracerebral vessels which leads to an increased diastolic blood flow to the brain. Doppler study is carried out just beyond the origin of MCA at the circle of Willis.
Doppler study of the MCA is also useful in fetal anemia which is reflected in the fetal MCA by increase in the PSV which is greater than 1.5 times MOM.
Cerebro-Placental Ratio
It is the ratio of PI in the umbilical artery to the PI in the MCA. In normal fetuses, it is greater than 1, while in fetal hypoxia it is less than or equal to 1.
The Non-stress Test
The following are the main components [6] [7] [8] [9] .
1. Baseline fetal heart rate, 2. Baseline variability of fetal heart rate, 3. Accelerations, 4. Decelerations.
Baseline Fetal Heart Rate
It is the average fetal heart rate in increments of 5 beats per minute for a minimum of 2 min during a 10-min segment.
Normal range: 110-160 beats per minute, Tachycardia: More than 160 beats per minute, Bradycardia: Less than 110 beats per minute.
Baseline Abnormalities
Tachycardia
Causes Stress, hypoxia, infections, etc. 
Bradycardia
Accelerations
A visually apparent abrupt increase (onset to peak in less than 30 s) in the fetal heart rate. Causes: fetal movement, uterine contractions, fetal stimulation [10, 11] .
Deceleration
These are decreases in the fetal heart rate which go at least 15 beats below the baseline and last at least 15 s.
Early Deceleration
Visually apparent usually symmetrical gradual decrease and return of the FHR associated with the uterine contraction.
Causes Head compression.
Late Deceleration
Usually symmetrical gradual decrease and return of the FHR associated with the uterine contraction.
Intrauterine Causes Placental insufficiency.
Variable Deceleration
Visually apparent abrupt decrease in FHR which may or may not be related to contractions and vary in onset in depth and duration. 
Materials and Methods
Study Design
Prospective study.
Duration of Study
One year.
Cases
The study included two hundred high-risk pregnancies attending antenatal clinic at ISO KGH who satisfied the inclusion criteria.
Inclusion Criteria
Women with gestational age greater than 34 weeks with risk factors like anemia, GDM.
Exclusion Criteria
Pregnancies with gestational age \34 weeks, postdated pregnancies, etc.
Complete history taking and general physical and systemic examination and investigations were done for all the patients. They were followed up till delivery, and the outcome was studied in detail. NST was repeated biweekly, and Doppler was performed once in 15 days or more frequently based on the findings.
Follow-Up
Gestational age at delivery, mode of delivery, APGAR, birth weight, NICU admission, etc., were the outcomes analyzed.
Results were tabulated, analyzed statistically and evaluated.
Patients were categorized into four groups as follows: Among the 55 cases admitted, only 11 of them were from the Doppler normal group. In Group IIA where NST alone was non-reactive, only 9 cases were admitted among the 29. In Groups IIB and III, 90 and 98 % cases, respectively, were admitted. P value is \0.001 and hence highly significant.
There was a high incidence of cesarean section in this group. But perinatal outcome was not adverse. In Groups I and IIA, where Doppler was normal, 98 and 94 % cases, respectively, were terminated after 37 weeks. In Group IIB where Doppler was abnormal, but NST was still reactive, 50 % of the cases were delivered after 37 weeks. But in Group III where both were abnormal, nearly 53 % were terminated preterm. Overall, more than 80 % of preterm deliveries belonged to Doppler abnormal group among which 65 % belonged to Group III where NST was also non-reactive. P value is \0.001 and hence highly significant. 
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Discussion
This is a prospective study to analyze the efficacy of Doppler and the non-stress test in predicting perinatal outcome in high-risk pregnancies and find out the superior option. When both Doppler and non-stress test were normal, most of the pregnancies were carried successfully till term. Likewise, when Doppler was normal but NST was nonreactive, there were only 7 % of deliveries before term. But on the other hand when Doppler and NST both were abnormal, nearly 53 % cases were terminated before term which indicates that adverse outcome is more common in this group. In the Group IIB where Doppler was abnormal, but still NST remained reactive, it was possible to carry 50 % pregnancies till term.
In these cases after trying measures to resolve the pattern, NST was repeated for a period of 90 min, but still there was no improvement and the patterns remained the same. Hence, these pregnancies were terminated.
CPR Versus APGAR, Birth Weight and NICU Admission
When CPR was greater than 1 (154 cases), most of these babies (93 %) had good APGAR scores. When CPR was less than or equal to 1, those babies had low APGAR scores.
When CPR was greater than 1 (152 cases), 93 % of the babies had normal birth weight. When it was less than or equal to 1, most of the babies had low birth weight (76 and 80 %, respectively).
Similarly, when CPR was less than or equal to 1, most of the babies required NICU admission.
Risk Factors
Among the total 15 cases of IUGR, 11 cases belonged to Group III, indicating a higher association with abnormal Doppler and abnormal NST.
Birth Weight
Doppler abnormality was associated with a higher incidence of low-birth-weight babies. In Group I, there were only 2 % cases with low birth weight. In Group IIA, where Doppler was normal about 70 % babies had normal weight. This indicates good correlation between normal Doppler findings and the growth of the fetus. Coming to Group IIB, out of the 10 cases, 6 cases had low-birth-weight babies. In these cases, NST was still reactive and these babies had better outcome though they were admitted in NICU when compared to the Group III cases where NST was also nonreactive. In this group (both abnormal), about 80 % babies had low birth weight and most of them were admitted in NICU with 36 % cases having a longer duration of stay. Considering NST as a test of well-being when it is reactive, surely it indicates a better prognosis.
APGAR
Among the 29 cases in Group IIA, where decision was taken based on non-reactive NST, only 9 cases had low APGAR which proves the false positivity of NST. In Group IIB, there were 7 cases with low APGAR. The reason behind this though the NST was reactive, could have been the fact that these fetuses were already compromised (had abnormal Doppler findings) and could have faced an acute insult during the process of labor. Anyway these babies had better outcome when compared to Group III babies of which 98 % had low APGAR.
Ventilator Support
When both Doppler and NST were abnormal, six of the babies needed ventilator's support and three of them died. All three of the babies were born to mothers with severe preeclampsia. These patients had already developed irreversible changes in Doppler when they had their first visit to our hospital.
Conclusion
The main aim of this study was to use the time-tested methods of fetal surveillance, the Doppler velocimetry and non-stress test to precisely predict the perinatal outcome in high-risk pregnancies and find out which is superior.
Not all high-risk pregnancies with abnormal Doppler alone are indications for immediate termination. Those with abnormal Doppler with reactive NST could be successfully monitored and can be prolonged so that the little time period available can be utilized for steroid prophylaxis and planning the mode of delivery rather than an immediate cesarean section.
On the contrary, a non-reactive NST with a normal Doppler study need not necessarily mean an adverse outcome. Considering the high false-positive rate of NST, it is better to look beyond and take a wise decision to avoid unnecessary cesarean sections.
Also it is found that an abnormal Doppler with a nonreactive NST is definitely associated with an adverse perinatal outcome than when only one of the above was abnormal. The incidence of premature induction, cesarean section for fetal distress, low APGAR, NICU admissions and need for ventilation were more in cases where both these tests were abnormal. Hence by combining the two, and acting appropriately, the incidence of adverse perinatal outcome may be reduced.
In pregnancies with multiple high-risk conditions, it is recommended to initiate testing as early as 26-28 weeks of gestation.
Initiation of testing at 32-34 weeks of gestation is considered appropriate for pregnancies with increased risk of adverse outcome. A reassuring test should be repeated weekly or, depending on the test used and the presence of certain high-risk conditions, twice weekly until delivery.
Hence, no single test result should be considered for decision making in case of high-risk pregnancy because each test reflects different aspects of maternal and fetal pathophysiology. It is advisable to repeat the test and combine with other modes of fetal surveillance before decision making to improve the perinatal outcome and for better prediction of adverse events.
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